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Summary
Background. Currently there are no biomarkers useful to predict the future evolution and the 
therapeutic response in patients with chronic spontaneous urticaria (CSU). Objective. To review 
the available information on biomarkers that might be applied for the follow up of the response 
to guideline recommended therapies for CSU. Methods. A review of the medical literature on 
CSU potential clinical and laboratory biomarkers in PubMed and MEDLINE including the 
terms urticaria, chronic urticaria, chronic idiopathic urticaria, chronic spontaneous urticaria, 
antihistamines (AHs), omalizumab (OMA), cyclosporine (CyA), and treatment. Results. Clin-
ical manifestations that were associated to poor responses to AHs were atopy, asthma, rhinitis / 
rhinosinusitis, thyroid disease, hypertension, higher disease activity and duration. Laboratory 
markers of AH resistance that have been reported include Complement C5a fraction, Autolo-
gous Serum Skin Test (ASST), Basophil Activation Test (BAT), D-dimer and LCN2 adipokine. 
Basophil Histamine Release Assay (BHRA), ASST, and basophil CD203c-upregulating activity 
in the serum correlated with favorable response to OMA, whereas disease duration and severity, 
BAT, BHRA, and D-dimer levels were associated with better responses to CyA. Conclusion. 
Some promising biomarkers useful for patient management in CSU, have been identified in the 
literature. There is, however, an urgent need of new, easy-to-perform markers that can be made 
widely available for the optimal care of patients suffering CSU.
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Introduction

Chronic spontaneous urticaria (CSU) is a highly prevalent con-
dition affecting 0.3 to 0.6% of the population (1,2). Although 
currently CSU is regarded as a systemic inflammatory disease, 
its pathogenesis is not completely understood (3). In conse-
quence, treatment recommendations are in general oriented to 
the control and prevention of symptoms and exacerbations (4).
Current international guidelines recommend a 3-step system, 
beginning with second generation, non-sedating antihistamines 
at conventional doses, followed by increased doses up to 4 times 
if there is no response after 2 weeks. For patients who do not re-
spond to antihistamines, a third line therapy consists of adding 
omalizumab, cyclosporine or montelukast (4).

When a new patient suffering CSU is diagnosed, it would be 
important for the treating physician to have available clinical 
biomarkers, useful to predict the future evolution of the disease 
and the most likely response to the treatment. A previous article 
from our institutions presented a summary of the clinical and 
laboratory markers that have been proposed for the assessment 
of the severity of CSU (5). The present article reviews the infor-
mation currently available on biomarkers that could be utilized 
to identify who are the patients more suitable for a particular 
form of treatment. We have to mention that in this literature 
search, we did not find adequate investigations dealing with 
clinical or complementary markers associated to a favorable or 
negative response to corticosteroids.
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Methods

A review of the medical literature was performed on PubMed 
and MEDLINE, including the terms urticaria, chronic urticar-
ia, chronic idiopathic urticaria, chronic spontaneous urticaria, 
antihistamines, omalizumab, cyclosporine, and treatment. All 
reference types were included in the search. 

Results

Therapeutic guidelines for chronic spontaneous urticaria

Current international guidelines for the management of urticar-
ia and angioedema recommend therapy with conventional or 
increased doses of second generation antihistamines (AHs) for 
patients with chronic urticaria (CU) (4). 
Although the definition of antihistamine-resistant urticaria, as 
given in the guidelines, is “urticaria which is not controlled after 
updosing of non-sedating AHs up to 4 times the usual dose” 
(4), other investigators have used their own definitions. For ex-
ample, the following have been proposed: “steroid dependent 
rash poorly responsive to multiple AHs and immunosuppressive 
agents” (6), “patients not responding to 10 mg cetirizine per day 
for 1 week” (7), or “those on 5 mg of levocetirizine or 10 mg of 
cetirizine twice a day for 15 days and a combination of fexofen-
adine 180 mg and hydroxyzine 25 mg for another 15 days with-
out > 50% reduction of baseline urticaria activity scores” (8).
Between 40 and 65% of patients with CSU do not respond 
to the treatment with AHs even at doses 4 times higher than 
the approved ones (9). Patients refractory to increased doses of 
H1 receptor antagonists require the addition or substitution 
of alternative agents, being corticosteroids, cyclosporine and 
omalizumab more efficacious than others, such as H2-recep-
tor antagonists, leukotriene antagonists, hydroxychloroquine, 
dapsone, colchicine, and sulfasalazine. Long term use of cor-
ticosteroids is discouraged due to safety concerns, while they 
are recommended exclusively for short periods of time during 
disease exacerbations.

Biomarkers of response to antihistamines

Nonsedating AHs are the first line of therapy for the control of 
symptoms in patients with CSU (4). As mentioned, for patients 
who do not respond to approved doses, the recommendation is 
to administer increased doses of second generation AHs. This is 
based on controlled studies showing better efficacy (and accept-
able tolerance) of higher doses over the usual doses, and also its 
superiority when compared to the combination of two different 
AHs (4,10,11). However, updosing antihistamine to obtain a 
better control of CSU is not always successful (12).

Insufficient response to treatment is a defining feature of severe 
CSU. In general, there is scarce information on the factors that 
may predict a favorable therapeutic response. In a recent study, 
it was reported that antihistamine-resistant CU was associated to 
other clinical indicators of severity, including atopic asthma, rhi-
nitis and rhinosinusitis, thyroid disease and hypertension (13). 
Another investigation showed that antihistamine-resistant CU 
shows increased complement C5a fraction in the serum, higher 
disease activity, longer duration of wheals and higher positivity 
of the autologous serum skin test (ASST) (14). According to 
Staubach and coworkers, and to Ye and coworkers ASST and 
Basophil Activation Test (BAT) positivity is associated with 
a poor response to antihistamine treatment in patients with 
CU (15,16). However, the usefulness of ASST to predict the 
response to treatment with AHs and corticosteroids has been 
challenged by Belot and coworkers, who proposed that ASST 
results do not have bearing on the treatment and are not asso-
ciated with greater resistance to antihistamine treatment (17).
In a different approach, Asero has proposed that elevated D-di-
mer plasma levels should be considered a marker of antihista-
mine-resistant CU (18). Plasma D-dimer levels were elevated 
in 0 of 41 patients (0%) showing an ‘‘excellent’’ response to 
cetirizine, 3 of 14 (21%) patients showing a ‘‘good’’ response, 
3 of 5 (60%) patients showing a ‘‘partial’’ response, 18 of 23 
(78%) patients showing a ‘‘poor’’ response, and 7 of 8 (88%) 
non-responders. On comparing patients with a disease of sim-
ilar severity showing either normal or elevated D-dimer levels, 
it turned out that the latter were much more frequently ceti-
rizine-resistant.
We found no published evidence that failure to respond to treat-
ment in adult CSU patients is linked to long disease duration. 
In children with CSU, remission rates of patients who respond 
to standard dosed antihistamine treatment are reportedly higher 
than those of patients who require high-dose antihistamine or 
combination medications, indicating that urticaria controlled 
by a standard dose of antihistamine may predict a shorter time 
to remission in the pediatric CSU population. The mean dura-
tion of disease at the first visit in the non-remission group was 
higher than in the remission group, at the end of the study (19).
An imbalance in pro- and anti-inflammatory adipokines in CU 
patients has been recently observed by Trinh and coworkers. 
Mean levels of serum Lipocalin-2 (LCN2), TNF-α, IL-6, and 
IL-10 were significantly higher in CU patients than in controls, 
whereas adiponectin levels were significantly lower in patients 
with CU than in controls. While serum IL-6 levels were signifi-
cantly higher in refractory CU patients, compared to responsive 
CU individuals, LCN2 showed a direct relationship with the 
Urticaria Activity Score (UAS). Authors suggested that LCN2 
could be a differential marker for disease activity and the clinical 
responses to antihistamine treatment in CU patients (20). 
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It has been reported that serum IL-31 levels of patients with CSU 
are significantly higher than in healthy controls (27). A recent 
investigation reported that omalizumab, but not placebo, signifi-
cantly reduced IL-31 levels of patients with CSU. Nevertheless, 
no correlation between IL-31 and urticaria activity score, wheal, 
or itch scores were present (28). From those results authors con-
cluded that the functional relationship of IL-31 to the pathogen-
esis and symptom severity of CSU remains to be clarified. 
New data from Asero and coworkers has demonstrated that 
D-dimer plasma levels parallel the clinical response to omali-
zumab (29).

Biomarkers of response to cyclosporine

The second alternative drug that has been shown to be effec-
tive for patients with treatment-resistant CSU is cyclosporine 
A (30-32). 
Although effective, due to its nephrotoxicity it is advised that 
this medication is managed under the supervision of specialists 
experienced in its use.
Patients with CSU with positive BAT results respond better to 
cyclosporine treatment than those with negative BAT results (30). 
This finding was further supported by Iqbal’s paper, who report-
ed that in patients treated with cyclosporine, a positive BHRA 
indicated a higher probability of response (33). Furthermore, 

According to one study from Taiwan, the presence of atopy and 
allergic rhinitis is associated with a poor therapeutic response to 
second generation antihistamines, since non-responders tend-
ed to have atopy, especially allergic rhinitis (21). Potential bio-
markers of response to AHs are presented in Table I.

Biomarkers of response to omalizumab

The efficacy and safety of recombinant monoclonal anti-human 
IgE (omalizumab) in the treatment of chronic urticaria was 
clearly established in various seminal studies (22-24). Recent 
investigations have tried to identify possible markers of response 
to omalizumab (Table II). 
According to Gericke et al., there are significant correlations 
between a positive Basophil Histamine Release Assay (BHRA) 
and ASST and the time to symptom relief with omalizumab. 
The fact that a positive BHRA is predictive of a slow response 
to omalizumab, suggests that omalizumab works via reducing 
FcεRI expression in these patients (25).
In a second study that investigated markers of the response to 
omalizumab, Palacios et al. reported that the lack of basophil 
CD203c-upregulating activity in the serum of patients with CU 
correlates with the clinical response to this monoclonal anti-IgE 
antibody (26).

Table I - Biomarkers of antihistamine resistance in chronic spontaneous urticaria.

Clinical References Laboratory References

asthma 13 complement C5a fraction  14

rhinitis / rhinosinusitis 13,21 positivity of the autologous serum skin tests (ASST) 14-16

thyroid disease 13 basophil activation test 15,16

hypertension 13 D-dimer 18

higher disease activity 14 LCN2 adipokine 19

longer duration of wheals 14,15

atopy 21

Table II - Biomarkers of omalizumab effectiveness in chronic spon-
taneous urticaria.

Laboratory References

basophil histamine release assay (BHRA) 25

ASST 25

lack of basophil CD203c-upregulating activity 
in the serum

26

D-dimer plasma levels 29

Table III - Biomarkers of cyclosporine effectiveness in chronic spon-
taneous urticaria.

Clinical References Laboratory References

disease duration 33 BAT 27

initial severity 33 BHRA 31

D-dimer 33,34
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shorter duration of the disease and higher initial severity predict 
a successful response to treatment with cyclosporine (34).
Baseline D-dimer levels show a highly significant negative cor-
relation with the response to cyclosporine. (35). Other authors 
have postulated that baseline D-dimer is a good marker of dis-
ease activity in most patients with CSU, and may be useful to 
monitor the clinical response to cyclosporine treatment (36) 
(Table III).

Conclusions

Due to the scarcity of published investigations, few markers are 
currently available for predicting the response to treatment in 
patients with CSU. However, some clinical features, such as 
disease activity and duration as well as laboratory markers that 
include BAT, BHRA, ASST, and D-dimer, are potentially useful 
for such purposes. Additional studies that provide easy to per-
form and widely available markers are needed in order to deliver 
a better care for CSU patients. 
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